INTRODUCTION
It is well known that in the most favourable habitats, there is a clear latitudinal gradient of increasing diversity from the poles to the tropics for almost all major groups of animals and plants. In the marine environment this does not appear to be the case. Certain groups of organisms appear to reach maximal diversity in polar regions (e.g. mammals), temperate regions (e.g. seaweeds) or the tropics (e.g. corals) but for most groups of organisms the pattern is unknown, partly because strictly comparative data are lacking. Patterns of marine biodiversity may not conform to the terrestrial model, because the spectrum of environmental variation in the sea has a longer wavelength over both ecological and evolutionary time scales than on land. Barriers to dispersal are also weaker because of the continuous nature of the seas and the planktonic dispersal mechanisms of much of the biota.
Misconceptions concerning patterns of biodiversity in marine benthic communities have arisen in the past because of lack of comparability of samples taken in different localities. For example, the classic paper of Sanders (1968) analysed data which showed that within-habitat marine macrobenthic diversity for soft-substrata was greater in the tropics than in boreal regions. However, Thorson (1952 Thorson ( , 1957 ) reviewed a number of papers which showed that the increases in numbers of species towards the tropics was very pronounced in the epifaunas of hard substrata, but that the number of infaunal species of soft-substrata was roughly the same in the Arctic, temperate and tropical seas. Abele & Walters (1979a,b) have criticized Sanders' (1968) conclusions on the grounds that his data from different geographical regions were not strictly comparable because the sampling methods, sample size, habitat types and fraction of the fauna analysed all varied considerably. Sanders' (1968) tropical samples were in fact collected with an epibenthic sledge and the temperate samples with discrete samplers such as corers and grabs. Similarly Heck (1979) found that the species richness of motile epibenthic macro-invertebrates of turtlegrass was greater in tropical than warm temperate meadows. However, the tropical meadows were structurally more complex than in temperate regions, a factor to which species richness is closely linked (Gee & Warwick, 1994) .
Standardized, quantitative, repeatable protocols of sampling and estimation have been recommended for biodiversity studies (di Castri et al., 1992) . In a study of deep-sea epibenthic Gastropoda, Bivalvia and Isopoda, where these criteria were more closely met, Rex et al. (1993) found evidence for a deep-sea latitudinal gradient of increasing diversity towards the equator in the northern hemisphere. However, no such gradient was found from a more limited set of samples in the southern hemisphere (further confirmed by Brey et al., 1994) . On the other hand, in a study of shallow-water endobenthic macro-invertebrates, which also met these criteria, Kendall & Aschan (1993) found no evidence of a latitudinal gradient in the northern hemisphere.
One method of ensuring strict comparability of both habitat and sampling procedure is the deployment of artificial substratum units (ASUs) in the field, which confer standardization and statistical replicability (Cairns, 1982) . Two types of artificial substratum have been used in the study of marine communities: (1) those with extensive planar surfaces such as panels and tiles (Schoener, 1982; Keough, 1984; Edgar, 1991) which become colonized with an epif auna of predominantly suspension feeding organisms with planktotrophic larval development. (2) Those with a network of interstices resembling sponges, holdfasts or algal tufts (which are of ubiquitous occurrence on shallow-water hard substrata) such as nylon-mesh pan-scourers (Schoener, 1974) or artificial representations of seagrasses (Bell & Hicks, 1991) and algae (Edgar, 1991) . These support communities of mobile fauna of grazers and deposit feeders predominantly with direct benthic development, the diversity of which is comparable to that of natural substrata (Myers & Southgate, 1980; Cummings & Ruber, 1987; Edgar, 1991) .
Standardized sampling on a broad global scale would be difficult and prohibitively expensive for a single institution. The IUBS/SCOPE /unesco 'DIVERSITAS' initiative recommends a network approach using low cost standardized sampling packs which are usable by non-specialists (Solbrig, 1991 (Solbrig, , 1992 di Castri et al., 1992) . The International Association of Meiobenthologists (IAM) is such a network and the Plymouth Marine Laboratory (PML) is acting as the co-ordinators of an international programme of research by this Association.
METHODS
Plymouth Marine Laboratory has employed an ASU based on a single batch of household, nylon pan-scourers. Four scourers are attached by split rings and a stainless steel shackle to a metal stake which can be hammered firmly into a rock crevice so that the scourers sit on the rock surface. At each location four sites are selected, not less than 0-5 km and not more than 5 km apart, which are unpolluted, fully saline (32%o ±4%o), with a hard substratum not immediately adjacent to a sandy or muddy bottom. At each site, three replicate ASUs are deployed, by SCUBA divers, 10 to 50 m apart on an open rock face (i.e. not in gullies or rock fissures shaded from the light or sheltered from the prevailing water currents) in 10-15 m of water. The ASUs are deployed in the field for a period of five months over the summer, 1 May -30 September in the northern hemisphere and 1 November -31 March in the southern hemisphere. In polar regions they are left out for a year because of slow rates of recruitment in these regions.
At the end of the deployment period, the ASUs are collected in plastic bags, preserved in formalin, and returned to PML by air freight. The fauna is extracted from the ASU by unravelling the panscourers; the contents sieved with a 500 urn (for macrofauna) and a 63 urn (for meiofauna) sieve. The meiofaunal animals are extracted from any sediment that may have accumulated in the ASU by flotation in Ludox™ made up to a specific gravity of 1-15, and the samples stored in 70% alcohol. Specialist taxonomists have offered to examine polychaetes, caprellid amphipods, nematodes, harpacticoid copepods and halacarid mites from all locations to ensure standardization. Major taxa still not covered are molluscs and gammaridian amphipods which form an important component of the fauna. The resulting data base will be held at PML and specimens eventually lodged in museums. All participants will have access to specimens and data.
The data will be analysed using a number of techniques such as rarefaction (see Gage & May, 1993) , multivariate analysis (Clarke & Warwick, 1994 ) and a range of univariate diversity indices (Heip et al., 1988; Soetaert & Heip, 1990) . Figure 1 and Table 1 returned to Plymouth, and subjected to preliminary treatment. The sampling locations are unevenly distributed in relation to latitude with a preponderance of locations in the 20° to 40° latitudes and a marked lack of locations within 10° of the equator and in latitudes higher than 50°. This is due primarily to unavailability of diving teams at institutions in high latitudes and the tropics. Efforts are being made to increase coverage in these latitudes.
RESULTS AND DISCUSSION
Examination of the ASUs at the end of a five month period of immersion indicate heavy colonization by motile invertebrates and in some instances encrusting invertebrates such as bryozoa, sponges and corals. The latter are destroyed when the panscourers are unravelled and are not included in the analysis. In the Penwith Peninsula in southwestern England (location 1), the fauna of two replicate samples (two ASUs each with four panscourers) from each of the four sites has now been almost fully enumerated and the analysis presented in Tables 2 & 3 . For macrofauna the data is based on counts of the whole sample and includes both adults and juveniles. However, the full complement of four scourers is not always present at the end of deployment (e.g. sample 1 /3/A, Table  3 ). Therefore, the macrofauna sample size is not always representative of a constant habitat area /volume and to account for this in the final analysis statistical procedures such as rarefaction will be employed. For meiofauna, soft-bodied taxa such as Turbellaria and Gastrotricha, which require special preservations techniques, have not been included and the analysis is based on adults only. Further, meiofaunal organisms are so abundant in an ASU that a sub-sampling procedure has had to be instigated. This has allowed us to compensate for a possible reduction in the number of recovered panscourers in an ASU and still calculate diversity measures based on a constant area/volume sample size. Thus, if four scourers are recovered on an ASU the sub-sample size is onetenth, for three scourers it is two-fifteenths, for two scourers one-fifth and for one scourer the sub-sample size is two-fifths of the sample. Table 2 , in which the site replicates have been combined, gives an indication of the abundance and number of species in each major taxa which have colonized two ASUs at each site. A total of 144 species of meiofauna and 137 species of macrofauna have been identified at this location. Copepoda, Nematoda, Amphipoda and Polychaeta are the most abundant and speciose taxa but there is considerable variability between sites. Table 3 gives the values of a number of diversity indices for each replicate at each site and for each site at the location. For the meiofauna, the within-site variability of the diversity indices is much smaller than the between-site variability at three out of the four sites. For the macrofauna however, in three out of the four sites the within-site variability of the total species and species richness indices is almost as high as betweensite variability. When the replicates at each site are pooled, d and H' values increase whereas / decreases, indicating that the main difference between replicates is in the presence or absence of the rare species.
The components for twelve ASUs are provided by PML in a standard pack with instructions for deployment, retrieval and return of samples to Plymouth.
